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HYB^S PREPAR1NG PYRROL ° 12 ' , CJ 1MI ««0«™«« 

Field of the invention 

Th0 P' esent reU.es to novel pvrroloR ,-cJ ( 1,4, benzodiazepine 

hybnds as well as processes for the preparation of novel pyrrolo[2 1-el I 1 4, 
benzodiazepine hybrid, More particularly, present invention relates to a process for Ore 
preparation of nove! pyrrolo[2. ,-c] [ ,, 4 , benzodiazepine hybnds as DNA sequence 
selecve agents which are useftd as potential antitumour agents. In particuUr the 
present tnvention relates ,o a process for the preparation of new pytrolo [2 1- c] M 41 
10 benzodiazepine hybrids as potential antitumour agents. 
Background of the invention 

Pyrrole [2,1-c] [1,4] benzodiazepine antmunour an.ibiotics are commonly 
known as antnramyctn Cass of compounds. In the las, few years, a growtng taeres, ha, 
been shown ,„ the devest of new py„o,o (2, 1-c] benzodiazepines (PBDs). These 
znttbtottcs react cova,e»,.y with. DNA to form, an N2- guaniue adduct that has within 
the mtnor groove of duplex DNA via an acid-labue amine, bond to the eleczrophilic 
untne a, the N.O-C, , position (Kunimoto, S, Masuda, T, Kanbayashi, N. ; Hamada 
M , Naganawa, H, Miyatnoto, M„ Takeuchi, T, and Unnezawa; H. J. AnUbiot. ,980 
33, 665, Kohn, K. w. and Speous, C . L. I Moi, Biol., 1970, 5 ..551 , Hurley. L H ■ 
Gatrpla, c. and Zmijewski. M. Biochem. Biophys Acta ., ,977, 475, 52,,; Kaplan D 
and Hurley, L. H. biochmestry, .98,, 20, 7572). The mo,ecu,es have a right - handed 
twst, wh.ch aHows them to follow the culture of the minor groove of B-form doub.e- 
stranded DNA spanning three base pairs. Recently, PBD dimmers have been developed 
that comprtses two C2- exo-ntethy.ene substituted DC-8, subunita tethered through 
C-8 position I an inert ptopanedioxy hnker (Gregson, S. ,, Howard P W 

o7 y 'j ^ AdM,S - L ' ; ,Mki " S ' T&; L.R. and Thurston,' 

Dai.MedChem 200..44, 737). A recent development has beenthe Unking of two 
PBD unttz through then C-8 positions to give bisfi.nc.iona. acting agents capab.e 
of cross- linking DNA (Thurston D E • R n - n « -ru 
™ . • ' ' Bose ' D S > Thomson, a, S; Howard p W 

1996, 61 8 ,41). Recently, a noncross linking mixed inmine-amide PBD dimmers have 

^:t u ; d ;? ve si8nificam dna wndu * abiuty - p— - —r 

acfcvuv. (Kama,, A,; Ramesh, G. ; Laxman, N; Ramulu, P,; Srinicas, O.; Neelima, K.; 

f. 1 

EXPRESS MAIL LABEL 
NO.: EV481667S04 US 
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Kondapi, A. K.; Srinu, V. B,; Nagarajaram, H. M. J. Med-. Chem. 2002, 45, 4679) 
These imine-amide PBD dimers have the structures shown below: 




HO 



H 




'CONH* HjCO^^y-N 
0 

DC-Si 

h /" N YvVr 0 YV : \H 




DC-SI dimers (n - 3-5): DSD- 1 20 in = 3) 
° SJO-136 O 

o o 

i 

15 



imine-amide P8D dimers; n = 3 - 5 

Naturally occurring pyrrole [ 2, I-c] [ 1,4] benzodiazepines belong to a group of 
antitumour antibiotics derived from Streptomyces Species. Recently, there is much 
•mpetus for the PBD system as they can recognize and bind to specific sequence of 
DNA. Examples of naturally occurring PBDs include anthramycin, DC-81, 
tomaymycin, sibiromycin and neothramycin. 

However, the clinical efficacy for these antibiotics is hindered by several 
hm,tat,ons, such as poor water solubility, cardiotoxicity, development of drug 
resistance and metabolic inactivation. There is therefore, a urgent need for such 
antibiotics which do have the disadvantages of the prior art. 
Objects of the invention 

It is therefore am important object of the present invention is to provide a new 
pyrrolo [2, 1-c] [1, 4]- benzodiazepine hybrids useful as antitumour agents. 

Another object of the -present invention is to provide a process for the 
prepara tl on of novel pyrrolo [2,1-c] 1,4]- benzodiazepine hybrids useful as antitumour 
agents. 

30 Summary of the invention 

The above and othe objects of the present invention are achieved by providing a 
novel pyrrolo [ 2,1-c] [1,4] benzodiazepine hybrid compound. The present invention 
also provides a process for the preparation of 7-methoxy- 8-<n-[41H- benzo [d] 
•nudazolo - 2 yl phenoxy] alky, } - oxy (1 laS) 1,2,3,-1 , a tetrahydro- 5H- pyrrolo [ 
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2,1- c] 1, 4] benzodiazepin- 5 one V, 7- methoxy- 8- (n -{ 4-[6- (4-methyl hexahydro- 
1- pyrainyl)- I H- benzo [d] imidazol- 2 yl] phenoxy } alkyl)- oxy- (llaS) - 1,2,3, 11a 
- tetrahydro - 5 H- pyrrolo 1 H- benzodiazepin 5 one V, 7- methoxy- 8 (n- {4- [6-4 
methyl hexahydro-1 prazinyl)- lH-benzo [d] imidazol- 2- yl [ phenoxy} alkyl ) oxy- 
(1 laS)- 1,2,3, -11a- tetrahydro-5H-pyrrolo [2,1-c) ( 1,4] benzodiazepin -5 one IX and 
7- methoxy-8 (n- {4-[ 6-4-ethylhexahydro-l- pyraziny)- 1H- benzo [d] imidazol-2- yl] 
phenoxy) alkyl ) - oxy- (llaS) - 1,2,3, -lla-tetra hydro 5H-pyrrolo [ 2,1-c) [1,4] 
bebzidiazepin- 5 one with aliphatic chain, lenth variation of these compounds. These 
novel compounds also show DNA binding and anticancer (antitumour) activity. These 
novel pyrrolo [ 2,1,-c] [1,4] benzodiazepines have the general Formula XIV shown 
below: 

o 



H 3 CO 




R = H. 



\l-CH2CH3 



n = 3-5 



20 



In a preferred embdodiment, present invention provides a process for the 
preparation of a novel pyrrolo [ 2,1-c] [1,4] benzodiazepine hybrids selected from 
the compounds of formulae V, IX and XIII wherein R= H, N- raethylpypazine, N- 
ethylpyperazine and "n" is 3 to. 5. 



25 



m 3 co 



n = 3-5 
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H 3 C 
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Accordingly the present process provides a process for preparation of pyrrolo [ 
2,1-c] 1, 4] benzodiazepine hybrids of formula V 



cxk> 



which comprises reacting a 4- (W- benzo[d] imidazol-2-yl) phenol of the formula I 




15 



20 



25 



30 



with N- [4-(n- bromoalkyloxy)-5- methoxyy-2- nitrobenzo-yl] pyrrolidine- 2- 
carboxaldehyde diethyl thio acetal of formula II 



5 W NOi ^ H 



H 3 C(T 



in the presence of K 2 C0 3 in organic solvent for a period of 12 to 24 hrs, isolating (2S> 
N- {4. (\H- benoz [d] imidazolo- 2 yl) phenoxy] alkyl - oxy- 5 methoxy- 2- 
nitrobenzoyl} pyrrolidine-2- carboxaldehyde diethyl thioacetal III 



O 
111 



pM(SEtfc 



where "n" is 3 to 5, reducing said compound of formula III with SnCl 2 . 2H 2 0 in the 
presence of organic solvent up to a reflux temperature, isolating the (2S) -N- {n- 4- (1 
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H- benzo [d] imidazole- 2 yl) phenoxy] alkyfj-oxy- 5- methoxy- 2- aminobeozoyly} 
pyrrolidine- 2- carboxaldehyde diethyl thioacetal of the formula IV 

H 



30 



0^n > ^0" ck ' (CH2> ' , ~ 0 YY NH2 ^ M(SE0: 

H,CO^A^ r N^3 



O 



where n is 3 to 5 by known methods, reacting.the said amino compound of formula IV 
with conventional deprotectmg agents, in to produce pyrrolo [ 2,1-c) 1. 4] 
1 0 benzodiazepine hybrids of formula V, wherein ' V is as defined above. 

In another embodiment, the present invention provides a process for preparation 
of pyrrolo [ 2, 1 -c] 1, 4] benzodiazepine hybrids of formula IX 




15 



which comprises reacting a 4- . [6-4- methylhexahydro- 1- pyrazinyl)- IH - benzof 
imidazol- 2- yl] phenol VI 

20 

VI 

25 with N- [4-(n- bromoalkyloxy>5- methoxyy-2- nitrobenzo-yl) pyrrolidine- 2- 
carboxaldehyde diethyl thio acetal of formula II 



3 YV N ° ! cPH(SI 



Br-(CH 2 ), r O^^N°2 ^CHCSElh 
H 3 CO' 



in the presence of K* C0 3 in organic solvent for a period of 12 to 24 hrs, isolating (2S)- 
N- {n- (4- [6-4- methylhexahydro-1- pyraxinzyl)- 1H- benzo [d] imidazol- 2-yl] 



5 
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phenoxy] alkyl-oxy- 5- methoxy-2- nitrobenzoy pyrrolidine-2- carboxaldehyde diethyl 
thioacetal VII h 

o 

VII 



where "n" is 3 to 5, reducing said compound" of formula VII with SnCl 2 . 2H 2 0 in the 
presence of organic solvent up to a reflux temperature, isolating (2S)-N- {n- (4- [6-(4- 
10 methylhexahydro-1- pyrazinyl )- IH- benzo [d] imidazol-2- yl] phenoxy] alkyl)-o xy- 
5- methoxy -2- aminobenzoy} pyrrolidine-2- carboxaldehyde diethyl thioacetal VIII 



25 



H 



,0 h s cp-^YnJ 



15 h 3 C 0 

VIII 



and reacting the said amino compound of formula VIII with conventional deprotecting 
agents in to produce pyrrole [ 2,1-c] 1, 4] benzodiazepine hybrids of formula IX. 
20 wherein "n". 

In yet another embodiment, the present invention provides a process for 
preparation of pyrrolo [ 2, 1 -c] 1, 4] benzodiazepine hybrids of formula XIII 



H 3 CO' 




which comprises reacting a 4- [6-(4- ehtylhexahydro- I- pyrazinyl)- W- benzo [d] 
30 imidazol-2- yl] phenol X 



6 
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with N- [4-(n- bromoalkyloxy)-5- methoxyy-2- nitrobenzo-y 1 ] pyrrolidine- 2- 
carboxaldehyde diethyl thio ncetal of formula II 



u ° 



in the presence of K 2 C0 3 in organic solvent for a period of 12 to 24 hrs, isolating (2S)- 
N- { n - (4- [6-4- ehtyhexahydro-1- pyrazinyl)- H- benzo [d] imidazol-2- yl] phenoxy ] 
alkyll] - oxy- 5- methoxy- 2- nitrobenzoyl) pyrrolidine- 2- carboxaldehyde diethyl 
thioacetal XI ^ 9 _, 



XI 



where "n" is 3 to 5, reducing said compound of formula XI with SnCl 2 . 2H 2 0 in the 
presence of organic solvent up to a reflux temperature, isolating (2S)-N- {n-(4-[6-(4- 
ehtylhexahydro-1- pyrazinyl)-!// - be«zo[d] imidazol-2- ylj phenoxy] alkyl)- oxy-5- 
methoxy-2- aminobenzoyl} pyrrolidine- 2- carboxaldehyde diethyl thioacetal XII 
where n is 3 to 5 H 



H,C. 



xti 



and reacting the said amino compound of formula XII with conventional deprotecting 
agents to produce pyrrolo [ 2,1-c] 1. 4] benzodiazepine hybrids of formula XIII 
wherein "n" is as defined above.. 
Detailed Description 

The precursors, 4- (1H- benzo [d] imidazo 1-2-yl) phenol 1, 4- [6- (4- 
methylhexadhyro-1- pyrazinyl)- 1H- benzo [d] imidazo 1-2- yl] phenol VI and 4- [6-(4 
ehrylhexahydro-1- pyrazinyl)- 1H- benzo[d] dimidazol-2-.yl] phenol X (Ji, Yu„ Hasler 
. W,- Schmitt, V. R. ; Dorn, A.; Baily C; Waring. M.J.; Hochstrasser, R.; Keupin, W. 
Bioorg Med Chem Lett. 2001, 9, 2905) and (2S)-N- [4-(b- bromoalkyloxy)- 5- 
methoxy- 2- nitrobenzo- yl] pyrrolidine-2-carboxaldehyde diethyl thioacetal II (Kamal, 
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A.; Ramesh, G.; Laxman, N.; Ramulu, P.; Srinivas, O,, Neelima, K.; Kondapi, A. K.; 
Srinu, V. B.; Nagarajaram H. M. J. Med. Chera. 2002, 45,4679) have been prepared by 
literature methods. 

Some representative compound of formulae V/IX/XIII of present invention are 
given below 

1 7-Methoxy -8- n{3-[4- (1 H- benzo [d] imidazolo- 2 yl) phenoxyl ] propoxy} - 
(1 laS) 1,2,3- 1 la - tetrahydro- 5H- pyrrolo [ 2,1-c] 01,4] benzodiazepin- 5- 
one. 1 

2. 7-Methoxy -8- {4- [4- )lH-benzo [d] imidazolo- 2yl phenoxy] butoxy) - 
(UaS) 1,2,3- 11 a-tetrahydro- 5H- pyrrolof 2,1- c] [1,4] benzodiazepin -5- one 
7- Methoxy- 8- {5 - [4-(1H- benzo [d] imidazolo - 2yl) phenoxyl] pentyloxy} - 
(1 laS) 1,2,3,-1 1 a-tetrahydro-5H- pyrrolo {2, 1-c] [1, 4] benzodiazepin-5- one 

4. 7- methoxy -8- (3-{4-[6-(4- methylhexahydro- 1- pyrazinyl)- 1H- benzol (d] 
imidazol-2- yl] phexnoxy} propoxy ) - (UaS)- 1,2,3-11 a- tetrahydro- 5 H- 

15 pyirolo [2,1-c] 

5. 7-methoxy-8- (4-(4-[6-(4- methylhexaydro-1- pyrazinyl)- iH- benzol [ d] 
imidazol-2- yl] phenoxy} butoxy)- (UaS) -1,2,3,-11 a- tetrahydro-5 H- pyrrolo 
[2,1-c] [1,4] benzodiazepin- 5- one 

6. 7- methoxy- 8- (5- {4-[6- (4- methylhexahydro- 1 - pyrazinyl)-l H- benzo[d] 
20 imidazol-2- yl] phenoxy} pentyloxy)- (1 US)- 1,2,3- 1 la- tetrahydro-5- pyrrolo 

[2,1-c) 

[1,4] benzodiazepin -5- one 

7. 7-methoxy-8- (3-{4-[6-(4- ethyexahydro-1- pyrazinyl)- 1H- benzo[d] imidazol- 
2- yl] phenoxy)- (UaS)- 1,2,3,-11 a- tetrahydro- 5H- pyrrolo [2, 1- c] 

25 [l,4]benzodiazepin- 5 - one 

8. 7- methoxy-8- (4-{4-[6-(4- ethylhexahydro-1- pyrazinyl)- 1 H- benzo [d] 
imidazol-2- yl] phenoxy } butoxy- (UaS)- 1,2,3-1 la- tetrahydro- 5H- pyrrolo 
[2,1-c] 

[1,4] benzodiazepin -5-;one 
30 9. 7- methoxy-8- (5-{4-[6-(4- ethylhexahydro-1- pyrazinyl)- 1 H- benzo [d] 
imidazol-2- yl] phenoxy } pentyloxy- (UaS)- 1,2,3- 11 a- tetrahydro- 5H- 
pyrrolo [2,1-c] 
[1,4] benzodiazepin -5- one 

8 
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These new analogues of pyrrolo [2,1-c] [1,4] benzodiazepin hybrids linked at C- 
8 position have shown promising DNA binding activity in various cell lines The 
molecules synthesized are of immense biological significance with potential sequence 
selective DNA - binding property. This resulted in design and synthesis of new 
congeners as illustrated in the following reaction Schemes which comprise; 
1 The either linkage at C-8 position of DC-8 1 intermediates with substituted 2- 
phenoxy benzimadazole moiety. 
Up to refluxing the reaction mixture for 12-48 h. 
Synthesis of C-8 linked PBD antitumour antibiotic hybrid imines. 
Purification by column chromatography using different solvents like ethyl 
acetate hexane, dichloromethane, chlorform and methanol. 
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n = 3 - 5 V 
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H 3 CO 



N0 2 




s xPH(SEt) 2 

o 



XI 



20 



N ~ H 3 CO- J ^ S A fr N^3 

O 
Xlt 



25 



N^^N ^ h 3C0 




n = 3 - 5 XIII 
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The invention will now be described with reference to the following example, 
which are given by way of illustration and therefore should not be construed to the 
present limit of the scope of invention. 
Example 1 

Compound 4-[lH-benzo [d] imidazol-2-yl] phenol I (210 mg, 1 mmol) and 
(2S)-N-4-(3-bromobutyloxy)-5-memoxy-2-nitrobenzoyl] pyrrolidin-2-carboxaIdehyde 
diethyl thioacetal of formula II (521 mg, 1 mmol) was taken in dry DMF (10mL). 
K2C03 (690mg, 5mmol) was added and the mixture was stirred for 12 to 24hrs. The 
reaction mixture was poured in to ice-water then solid was formed and it was filtered 
and aqueous media was extracted with EtOAc and CHC1 3 (50 mL), then the extracted 
solution was evaporated in vacuum to obtain the solid compound. Two solids were 
combined and the crude material was. chromatographed over silica gel using 
chloroform / methanol (8:2) solvent to give compound (2S)-N-{3-(4-(l^-benzo[d] 
imidazol-2-yl] phenoxy) propoxy-5-method-2-nitrobenzoyl} pyrrolidine-2- 
15 carboxaldehyde diethyl thioacetal VII as a sticky solid. 

The compound (2S)-N-{3-(4-(ltf-benzo[d] imidazol-2-yl] phenoxy) propoxy- 
5-method-2-nitrobenzoyl} pyrrolidine-2-carboxaIdehyde diethyl thioacetal III (0.649 
mg, 1 mmol) was dissolved in methanol (15 ml) and added SnCl 2 .2H 2 0 (1.13 g, 5 
mmol) was refluxed fro 2-5 h or until the TLC indicated that reaction was completed. 
The reaction mixture was then adjusted to P H 8 carefully with saturated NaHCO, 
solution, diluted with ethyl acetate, filtered through celite and extracted. The combined 
organic phase was dried over Na 2 S0 4) and evaporated under vacuum to afford the crude 
- compound (2S)-N-{3-(4-(l^ben2o[d] imidazolo-2-yl] phenoxy) propoxy-5-method-2- 
aminobenzoyl} pyrrolidine-2-carboxaldehyde diethyl thioacetal VIII. 

A solution of compound (2S)-N-(3-(4-(l#-benzo[dJ imidazolo-2-yl] phenoxy) 
propoxy-5-method-2-aminobenzoyl> pyrrolidine-2-carboxaldehyde diethyl thioacetal 
IV (619 mg, 1 mmol), HgCl 2 (613 mg, 2.26 mmol) and CaC03 (246 mg, 2.46 mmol) in 
MeCN-water (4:1) was stirred slowly at room temperature until TLC indicates 
completed loss of starting material The reaction mixture was diluted with EtOAc 
(30mL) and filtered through a celite bed. The clear brown organic supernatant was 
extracted with saturated 5% NaHC0 3 (20mL), brine (20mL) and the combined organic 
phase was dried (Na2SO<). The organic layer was evaporated in vacuum and purified 
by column chromatography (95% CH 2 Cl 2 -MeOH) to give compound 7-methoxy-8-(3- 
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[4-ClH-benzofd] imidazol-2-y,] phenoxy} protox yKU aS)-l, 2, 3, - lla-tetrahydro- 
5//-pyrrolo[2,l-cJ [1,4] benzodiazepin-5-one 

'H NMR (CDCW * 1.90-2,0 ( ra , 2H ), 2.20-2.39 (m, 4H), 3.90 ft 3H). 3.90 „ 
0- 4.30 , (m, 4H), 6.80-6.98 (3 S> 3H), 7,0-7.30 (m . 2H), 7.45 (s,H), 7.5-7.65 ( m . 3H) 
5 7.85-7- 90 (d,2H); MS (FAB) 497 [M+H] + 
Example 2 

m^^r"^ 1 *^ W) P"-"' ' P10 5 mmo.) and 

10 K lCOj (690 mg, 5 mmol) was added and the mixture was stirred for 12 ,o 24hr S The 
reacnon mixture was poured i„ ,o iee-wa, e r .hen solid was formed and i. was filtered 
and aqueous media was exacted with EtOAc and CHC, (50 mL). Then rhe exacted 
solutmn was evaporated in vacuum to obtain the solid compound Two solids were 
combined and the cnsd. material was chromatographed over silica gel us.ng chloroform 
memano. (S:2) solvent „ gi ve compound CSM^-Otf-benzofdJ imidazoM-yi] 
Phenoxy) propoxv] butoxy-S-memod-J-ntoobeozoy.) pyrrolidine-2-carboxaldehyde 
diethyl thioacetal III as a sticky solid. 

The compound (2S)-N.(4-(4<l/f^o[d] imidazol-2-yl] phenoxy)-5- 
methoxy.2-n,trobenzoyl> pyrrolidine-2-c^boxaldehyde diethyl thioacetal UI (633 mg . 
mmo.) waa dialed in meth.no. ( 15 ml) .nd Mti with ^ (I „ , ' 
and waa refluxed for 2-5 h or until the TLC indicated ma, reaction was competed Tie 
react™ mrxture waa titen justed to p H 8 carefully with saturated NaHCO, solution 
dr.uted with ethy, acetate, filtered through dim and exacted. The combined organic 
Phase was dried over N a,S0 4 , and evaporate* under vacuum ,o afford the crude 
compound (2S)-N-(3<4-(ltf.be„zord] imidazo.o-2-y.Iphenoxy, bu.oxy-5-methoxy -2- 
ammobenzoyD pyrrolidine-^carboxaldehyde diethyl mioacetal IV. 

A solution of compound (2S)-N-{4.(4-(W.benzo[d] imid.zolo-2-yl] phenoxy) 
bu,oxy.5.m.ti,od-2-aminoben«,yl } pyrrolidme-2-carboxaldehyde diethyl thioacetal IV 
£03 mg. , mmol). HgCfe (6!3 mg, 2.26 mmo.) and C.COs (246 mg. 2 46 mmol) in 
MeCN-water (4.,) was stirred, dowry a. ,00m temperature until TLC indicates 
completed loss of starting material. The reaction mixture was diluted witi, EtOAc 
(30ml.) and filtered through a celi,. bed. The dear brown organic supernatant was 
extracted with saturated S% NaHCO, (20mL), brine (20mL) ami the combine* organic 
Phase was dried (Na jSO <). The organic layer was evaporated in vacuum and purified by 

14 
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column chromatography (95% CH 3 C. 2 .MeOH) to give compound 7-methoxy-8-(3-f4- 
[lH-en 2 o [d] imidazol-2-yl] phenoxy) butoxyXlla^U^Wla-tetrahydro-S/.- 
pyrrolo[2,l-c] [1,4] benzodiazepin-5-one. 

'H.NMR (CDCI3) & 1.80-2.20 ( m ,6H), 2.21-2.42 (m, 2H), 3.50-3.95 (m, 6H) 4 05- 
• 4.30 (m,4H), 6.70-682 ( m , 3H), 7,9-7.21 <m, 2H), 7.3 ( s , 1H ), 7.59-7.70 £ 3H) 

7.80.7.70(m,3H),7.80-7.90C d> 2H);MS(FAB)511fM + H]-. ' 
Example 3 

4 - [,/, - benZ0 M ™«"°'-2-y« Pheao. I (2,0 mg, , mmol) ma 

d.ethyl Uuoaceta. of formula II (549 mg, 5 mmol) was taken in dry DMF (10mL) 
K !COj (690 mg, 5 mmol) waa added and the mixture was stirred for 12-24* The 
reacuon mixture was poured in ,0 ica-watar man solid was formad and i, waa filtered 
and aqueous madia was exacted with EtOAc and CHC1, (so mL). Then me extracted 
solutton ™ evaporated in vacuum fo obtain the solid compound. Two aoUds were 
combined and the crude mareria. ™. chromatographed over S ilica gel uaing 
chloroform / medtano. (9:.) solvent m give compound <2S W 5.(4-(l/r-benzo.rd] 
tnudazol-^ylj phenoxy) pe M yloxy.5-m.thod-2-nitrobeuaoyl} pyrro]idine-2- 
carboxaldehyde diethyl thioacetal in as a sticky solid 

Thecompound (2 S )- N .(5.<4-(l*-benzo[d] imidazo.-2-yl] phenoxy) panty Ioxy - 
S-methoxy-2-nnrobenzoyl} pyrro„dme-2-carboxaldehyde diethyl thioacotal in (0 647 
g. 1 mmol) w M dissolved in methyl ( 15 m.) and added SnCl,2H l0 (1.12 g, 5 mmol) 
was refluxed fio 2-5 h or unfi. ,he TLC indicated mat reaction was completed The 
re.ct.on mixture waa then adjuated fo pH 8 cnrefully with samrared NaHCO, solution 
dt.uted wim ethyl acotate, filtered through «hte and extracted The combined organic 
Phase wa, dried over NasSO,, and evaporated under vacuum «o afford the crude 
compound (ZSI-N-ts-^CW-nenaofd) „uida*o,„.2-y 1]p henoxy] pemy,oxy. 5 -me,hoxy 

2-carboxaldehyde diethyl thioacetal IV. 
A solution of compound (2S)-N.(5-(4< W -ben 2 o[d] imidazolo-2-yI] phenoxy) 
pe„.y,oxy. 5 .me.hod.2.aminob.naoyl) pyrrolidine-2-catboxaldehyde diethyl thioacetal 
n (617 mg. , mmol). HgCfa (613 mg, 2.26 nuuol) and CaCOs (246 mg, 2.46 mmol) in 
MeCN-water (4:1) waa stirred slowly at room temperature until TLC indicates 
completed loaa of starting material. The reaction mixture was dilured wirh EtOAc 
(30mL) and filtered through a «Iit. bed. The denr brown organic supernatant was 
exuded wnh aa.ura.ed 5% NaHCOj (20 mL ). brine (20mL) and the combined organic 
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Phase was dried (Na 2 S0 4 ). The organic layer was evaporated in vacuum and purified by 
column chromatography (95% CH 2 Cl,-MeOH) to give compound 7-m e thoxy-8-(5-[4- 
[IH-benzotd] imidazol-2-yl] phenoxy} pentyloxy)-(l laS)-l ,2,3,-1 1 a-tetraHydro-5#- 
pyrrolo[2,l-c] [1,4] benzodiazepin-5-one. 

'H NMR (CDCfe) & 160-2.19 (m, 8H), 2.25-2.39 (m, 2H), 3.60-4.20 (m, 10H) 6 70- 
6.90 (m,3H), 7.19-7.30 (m, 2H), 7.50 (s, IH), 7-.65-7.78 (m, 3H). 7.90-8 01 (d 2H) 
MS (FAB) 525[M+H] + . ' 
Example 4 

Compound 4-[6-(4-m e thylhexahydro-l- P yrazmyl)-l^-b e n 2 o [d] imidazol-2-yl] 
phenol VI (328 mg, 1 mmo l) and (2S)-N-[4-(3-bromobutyloxy)-5-methoxy.2- 
mtrobenzoyl] pyrrolidin-2-carboxaldehyde diethyl thioacetal of formula II (521 mg 1 
mmol) was taken in dry DMF (lOmL). K 2 C0 3 (690 mg, 5 mmol) was added and the 
mature was stirred for 12-24* The reaction mixture was poured in to ice-water then 
solid was formed and it was filtered and aqueous media was extracted with EtOAc and 
CHCfe (50 mL), then the extracted solution was evaporated in vacuum to obtain the 
sohd compound. Two solids were combined and the crude material was. 
chromatographed over silica gel using chloroform / methanol (9:1) solvent to give 
compound (2S>-N-{3-(4-(6(4-Methylhexahydro-l- P yrazinyl)-lH-ben Z o [d] imidazol- 
2-yl] phenoxy) propoxy-5-methox y -2-nitroben2oyl) pyrrolidine-2-carboxaldehyde 
20 diethyl thioacetal Vn as a stick solid. 

The compound (2S) -N-{3-(4-[6-(4-methylhexahydro-l-pyrazinyl)-lH-benzo 
[d] imidazol-2-yl] phenoxy) P ropoxy-5-methoxy-2-nitrobenzoyll} pyrrolidine-2- 
carboxaldehyde diethyl thioacetal VII (0.767 g, 1 mmol) was dissolved in methanol (15 
ml) and added SnCl 2 .2H 2 0 (1.12 g. 5 mmol) was refluxed fro 5-7 h or until the TLC 
indicated that reaction was completed. The reaction mixture was then adjusted to P H 8 
carefully with saturated NaHCO, solution, diluted with ethyl acetate, filtered through 
celite and extracted. The combined organic phase was dried over Na 2 SO<, and 
evaporated under vacuum to afford the crude compound (2S) -N-{3-(4-[6-(4- 
methylhexahydro-l-pyrazinyD-lH-benzotdJimidazol^^yl] imidazoI-2- 

yl]phenoxy)propoxy-5- m ethoxy-2-aminobenzoyl} P y r Tolidine-2-carboxaldehyde 
diethyl thioacetal VIII. 

A solution of compound (2S) -N-{3-(4-[6-(4-methylhexahydro-l-p y razinyl> 
lH-benzo[d]imidazol-2-yl] ; imida2ol-2-yl] p henoxy)propoxy-5-methox y -2- 
am.noben2oyl)p y rrolidine-2-carboxaldeh y de diethyl thioacetal VIII (637 mg, 1 mmol), 
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HgCl, (6,3 mg, 2.26 mmol) and CaC03 (246 mg, 2.46 mmo,) in MeCN-water (41) 
was stared slowly at room temperature until TLC indicates completed loss of starting 
matenal. The reaction mixture Was diluted with EtOAc (30mL) and filtered through a 
cehte bed The clear brown organic supernatant was extracted with saturated 5% 
> NaHCCb (20.nL), brine (20mL) and the combined organic phase w as dried (Na2S04) 
The organic layer was evaporated in vacuum and purified by column chromatography 
(80% CH2C12-MCOH) to give compound 7-methoxy.8.(3- [ 4- [ 6. ( 4-methylhexahyd r o 
l-pyrazinv)-lH-benzo[d] imidazol-2-yl] phenoxy} pro P oxy H l laS)-l 2 3 - „ a . 
tetrahydro-5H-pyrrolo[2, l-c] [1,4] benzodiazepin-5-one 

1H NMR (CDCI3) & 1.90-2.15 (m,3H), 2.20-2.30 (m, 3H), 2.40 (s, 3H), 2 60-2 75 
K4H), 3.10-3.20 ( m, 3H), 3.90 (s,3H), 4.10-4.35 (m, 4H), 6.75 (s, 1H), 6.80-7.1 (m 
5H), 7.60-7.70 (d, 1H, J=4.4 Hz), 7.90-8.10 (d, 2H): MS (FAB) 595 [M+HJ*. 
Example S 

Compoumi 4-[6<4-me t hylhe«h y dro.l.p yr a Z o„yl)- 1 H- Z e„ 2 o [d] imid^l-a.yll 
pheno, VI (328 g. , ^ ^ <2S>N-4-<4* r omobu,y>oxy)-5-me,hoxy.2- 
mtrobenzoyl] pyrroudin-2-carboxaldehyde diethyf thioacetaf of formula II (535 mg , 
mmol) waa stirred f„ r 12 . 24 * The rMcti<m ^ ^ ^ ^ ^ ^ ^ ^ 

sol.d was formed and i, was filtered and «,ueoua media was ex.mc.ed „i,h EtOAc and 
CHC13 (50 mL), men me exacted solution was evaporated in vacuum to obtain the 
sotid compound. Two solid, were combined and the crude material was 
Ghromatographed over silica gel using chloroform / methanol (8:2) solvent to give 

compound (2S)-N.(4K4. [ 6.(4.me.hylh^ y d ro ...p y r Ki n y l)- W . b e M o[d ] im i dazo.- 
' 2-yl] phenoxy) bu,oxy.5-me t hod-2-„toobenaoyl) pyrrolidine-2-carboxaldehyde diethyl 
thioacetal VII as a sticky solid. 

The compound (2S) -N-H-(4-t6.(4.memylhexahydro.l.pyrazi„yl). 1 *-benzo 
td] .m.dazol-2-y,] phenoxy) propoxyS-memoxy^-nitrobenzoyl,} pyrrolidine-2- 
carboxaldehyde diethy, thioacetal VU (0.781 g, . mmol) was dissdved in methanol (15 
ml) and added SnCU.ZIiO (1. 12 g, 5 mmol) was refluxed fro 5-7 h or until the TLC 
tndtcared that reaction was competed. The reaction mixntre was then adjusted to pH 8 
carefuHy with saturated NaHC4 solution, diluted with ethyl acetate. fiUered through 
celtte and extracted. The combined organic phase was dried over Na,SO. and 
evaporated under vacuum to afford the crude compound (2S) -N-(4.( 4 j 6 .(4 
mem y lhexah y dro.l-p yr a«„ yl) .iH. b enao[d]imida 2 ol-2- y .] ' imiiuoi \ 
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yl]phenoxy)propo X y-5-methoxy-2-aminobeazoyl}pyrrolidine-2-carboxaldehyde 
diethyl thioacetal VIII. 

A solution of compound (2S) -N-{4-(4-[6-(4-mcthylhexahydro-l-pyrazinyl)- 
l/Abenzo[d]imidazol-2-yl] ! imida2oI-2. y l]phenoxy)pro P oxy-5-methoxy-2- 
aminobenzoyl }pyrrolidine-2-carboxaldehyde diethyl thioacetal VIII (751 mg, 1 mmol), 
HgCl 2 (613-mg, 2.26 mmol) and CaC03 (246 mg, 2.46 mmol) in MeCN-water (4:1) 
was stirred slowly at room temperature until TLC indicates completed loss of starting 
material. The reaction mixture was diluted with EtOAc (30mL) and filtered through a 
celite bed. The clear brown organic supernatant was extracted with saturated 5% 
NaHCOa (20mL), brine (20mL) and the combined organic phase was dried (Na2SC- 4 ). 
The organic layer was evaporated in vacuum and purified by column chromatography 
(80% CH 2 Cl 2 -MeOH) to give compound 7-methoxy-8-(4-[4-[6-(4-methylhexahydro-l- 
pyraziny)-lH-benzo[d] imidazol-2-yl] phenoxy} butox y )-(H a S)-l, 2, 3, - n a - 
tetrahydro.SH-pyrrolo[2,l-c] [1,4] benzodiazepin-5-one. 
15 1HNMR(CDC13)& 1.80-2.18 (m,3H), 2.35(m, 3H), 2.60-2.70(s, 4H), 3.10-3.20 

(m,4H), 3.60-3.80 ( m> 3H), 3.90:(s,3H). 4.01-4.25 (m, 4H), 6.72 (s, 1H), 7.35 (m, 5H), 
7.61-7.30 (d, 1H, J=3.6 Hz), 7.98-8.03 (d, 2H): MS (FAB) 6.9 [M+Hf. 
Example 6 

Compound 4-[6-(4-methylhexahydro-l-pyrazonyl)-l//-zenzo [d] imidazol-2-yl] 
20 phenol VI (328 g, 5 mmol) and (2S)-N-4-(5-bromobutyloxy)-5-methoxy-2- 
nitrobenzoyl] pyrroUdin-2-carbdxaldehyde diethyl thioacetal of formula II (549 mg, I 
mmol) was taken in dry DMF (lOmL). K2C03 (690mg, 5 mmol) was added and the 
mixture was stirred for 12-24*. The reaction mixture was poured in to ice-water then 
solid was formed and it was filtered and aqueous media was extracted with EtOAc and 
25 CHC13 (50 mL), then the extracted solution was evaporated in vacuum to obtain the 
solid compound. Two solids: were combined and the crude material was. 
Chromatographed over solica gel using chloroform I methanol (8:2) solvent to give 
compound (2S) -N-{5<4-t6-(4-methylhexahydro-l- P yrazinyl)-l^-benzo[d] imidazol- 
2-yl] phenoxy) pentyloxy-5-method-2-nitrobenzoyl} pyrrolidine-2-carboxaldehyde 
30 diethyl thioacetal VII as a sticky solid. 

The compound (2S) -NK5-(4-[6-(4-methylhex a hydro-l- P yra Z inyl)-l//-benzo 
[d] imidazol-2-yl3 phenoxy) propoxy-5-methoxy-2-nitrobenzoyl 1 ) pyrrolidine-2- 
carboxaldehyde diethyl thioacetal VII (0.795 g, 1 mmol) was dissolved in methanol (15 
ml) and added SnCl 2 .2H 2 0 (1.12 g, 5 mmol) was refluxed fro 5-7 h or until the TLC 
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indicated that reaction was completed. The reaction mixture was then adjusted to P H 8 
carefully with saturated NaHC0 3 solution, diluted with ethyl acetate, filtered through 
cehte and extracted. The combined organic phase was dried over Na 2 SQ 4 and 
evaporated under vacuum to afford the crude compound (2S) -N-{5-(4-[ 6 -(4 
methylhexahydro-l. py razi D yl),l^ benzo[a]imidazoU2 „ yl] imida2oU2 . yl]phenoxy) 

pentyloxy -5-meth 0 xy-2.aminoben2oyl}py rr olidine-2-carboxaldehyde diethyl 
thioacetal VIII. 

A solution of compound (2S) -N-{4-(5-[6-(4-meth y lhexahydro-l- P y ra2m y,)- 
ltf-benzo[d]i mi dazol-2-vl] imidazoW-ylJphenox^propoxy-S-methoxy^ 
ammobenzoyl) pyrrotidine-2-carboxaldehyde d.ethyl thioacetal (765 mg, l ramo l) 
HgCl 2 (613 mg, 2.26 mmol) and CaC0 3 (246 mg, 2.46 mmol) in MeCN-water (41) 
was stared slowly at room temperature until TLC indicates completed loss of starting 
matenal. The reaction mixture was diluted with EtOAc (30mL) and filtered through a 
cehte bed. The clear brown organic supernatant was extracted with saturated 5% 
NaHCO, (20mL), brine (20mL) and the combined organic phase was dried (Na2S0 4 ) 
The organic layer was evaporated in vacuum and purified by column chromatography 
(80% CH 2 Cl 2 -MeOH) to give compound 7.methoxy-8.(5-[4-[6-(4-methylhexahydr 0 -l- 
pyrazinyMH-benzo[d] imidazbl-2-yl] phenoxy) butox yH llaS)- 1,2,3, - ,i a - 
tetrahydro-5/f-pyrrolo[2,l-c] [1,4] benzodiazepin-5-one 

■H NMR (CDC1 3 ) & 1.75.2.95 (m.3H) ( 2.19-2.21 (m, 3H), 2.55-2.61 (m, 4H), 3.10- 
3.20 (m,4H), 3.60-3.80 (m, 3H), 3.85 (s,3H), 3.90-4.19 (m, 4H), 6.68 (s, ,H), 6.78-6 90 
(m, 4H), 6.90 (s, 1H) 7.50-7.60 (d, 1H, J=4.4 Hz), 7.90-8.09 (d, 2H): MS (FAB) 623 
[M+Hf. ' 

Example 7 

Compound ^-(^methylhexahydro-l-pyrazonylM^zenzo [d] imidazoI-2-yl] 
Phenol X (342 g, 5 mmol) and (2S)-N-4-(3-bromobutyloxy)-5-meth 0 xy-2- 
mtrobenzoyl] p y rroHdin-2-carbpxaldeh y de diethyl thioacetal of formula II (521 mg 1 
mmol) was taken in dry DMF (10mL). K 2 CO, (690mg, 5 mmol) was added and the 
nuxture was stirred for 12-24- The reaction mixture was poured in to ice-water then 
sohd was formed and it was filtered and aqueous media was extracted with EtOAc and 
CHCI3 (50 mL), then the extracted solution was evaporated in vacuum to obtain the 
sohd compound. Two solids were combined and the crude material was 
Chromatography over solica gel using chloroform / methanol (8:2) solvent to give 
compound (2S) 
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2-y.] phenoxy) fW***^*^, pyrrolidiue-2-carboxddehyde 
diethyl thioacetal Vli as a sticky solid. 

The compound (2S) -N-{3-(4- [ 6-(4- m e t hylhexahyd,o.,- P yra z i„y I ). W . benzo 
td] .nudazo,-2-y.) phenoxy) propoxy-J-methoxy-J-nitrobenzoyU) py „ om ^ 2 
S carboxaldehyde diethyl thioacetal XI (0 781 ■ I mm „ix a- . py '"""" ae 2 " 

, 11 781 & 'mmol) was dissolved in methanol (1 5 

ml) and added SnCl, 2HiO d 12 o < m „ 1 

!„d- . , - * ° was reflu « d <*> 2-5 h or until the TLC 

mdica ed tha, reacon was competed. The reason mixture was then adjusted to P H 8 
carefillly with saturated NaHCO, aolution, diluted with ethy, acetate, filtered through 

«4~ eVaP ° rMed Under "-»- <° -he crude compound (2S) -N-(3-(4- f 6 ,4 

Wexahydro-.-pyraainyO.,^^^,.^ 

yllpheno^propoxy-S-memoxy^aminobenzoyUpy^Udtee-Z-c^dehyde 
diethyl thioacetal XII. 
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,/fhe rlvT ° f COraP ° Und (2S> -N-^-^^-^Mbexahydro-l-pyraainy,)- 
^enaoWm.dazol^y,, -idaaoW.ylJphenoxyJpropoxy-S-memoxyi 
la I r" DHdine - 2 -~'°M. «-W <hioace.a, (765 mg, , ramoI) . 
HgCb (6,3 mg, 2.26 m mol ) a„ d CaCO, (246 mg, 2.46 mmol) in MeCN-water (41) 
was surred slowly at room temperature until TLC indices completed loss of Parting 

m tTT 0 r" rc w,s duu,ed ^ e,oac (30raL > Md ««— a 

NaHCO, <20tnL), brme (20mL) and the combined org™ phase was dried (N. 2 S0 4 ) 
(80/„ CH,CVMeOH) ,o give compound ^memoxy^-p.^^^-methylhexahydro- 

5/f-pyrrolo[2,l-c] [1,4] benaodiazapm-s-one. 
Example 8 

Compound W-^t^^, [d] imid 
Pbenol X (342 g, 5 mmol) and (2 S >N-4-(4.bromobu,yloxy,. 5 -me m oxy-2- 
mu-obenzoy,] pyrro.idiu-2-carboxaldehyde diethyl rhioaceta! of formula I. (535 mg , 
mmol) was .axen in dry DMF (lOmL) K,CO, (S9 0mg, 5 mmol) was added and the 

cl 2 T '' WM fi,ttred ^ medk ~ «— EtOAc and 
CHCb (50 mL), men the extracted solution was evaporated in vacuum to obtain me 
-ltd compound. Two soUds .were combined and the cmde materia, wax 
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chromatographed over solica gel using chloroform / methanol (8:2) solvent to give 
compound (2S) -^-{4-(4.[6-(4, m ethylhexahydro-l-pyrazinyl)-l^benzo M imidazol- 
2-yl] phenoxy) butoxy-5-method-2-nitrobenzoyI} pyrrolidine-2-carboxaldehyde diethyl 
thioacetal XI as a sticky solid. 

The compound (2S) -N-{4(4-[6-(4.methylhexahydro-l-p y ra 2 inyl)-lJ/-ben2o 
[d] imida2ol.2-yl] phenoxy) propoxY-5-methoxy-2-nitrObenzoyI 1 } pyrrolidine-2- 
carboxaldehyde diethyl thioacetal XI (0.795g, mmol) was dissolved in methanol (15 
ml) and added SnCl 2 .2H 2 0 (1,12 g, 5 mmol) was refluxed fro 2-5 h or until the TLC 
indicated that reaction was completed. The reaction mixture was then adjusted to pH 8 
carefully with saturated NaHCO, solution, diluted with ethyl acetate, filtered through 
celite and extracted. The combined organic phase was dried over Na 2 S0 4> and 
evaporated under vacuum to ; afford the crude compound (2S) -N-{4-(4-[6-(4- 
methylhexahydro-l-pyrazinyD-l/f-benzotdlimidazol-^yl] phenoxy) butoxy-5- 
methoxy-2-aminobenzoy 1 }pyrroudine-2-carboxaldehyde diethyl thioacetal XII. 

A solution of compound (2S) -N-{4-(4-[6-(4-meth y lhexahydro-l.pyrazin y l)- 
l//-benzo[d]imidazol-2-yl] imidazol-2.yl]phenoxy)propox y -5-methoxy.2. 
aminobenzoyl) pyrrolidine-2-carboxaldehyde diethyl thioacetal (765 mg, 1 mmol), 
HgCl 2 (613 mg, 2.26 mmol) and CaC0 3 (246 mg, 2.46 mmol) in MeCN-water (4:1) 
was stirred slowly at room temperature until TLC indicates completed loss of starting 
material. The reaction mixture was diluted with EtOAc (30mL) and filtered through a 
celite bed. The clear brown organic supernatant was extracted with saturated 5% 
NaHCO, (20mL), brine (20mL) and the combined organic phase was dried (Na^SO*). 
The organic layer was evaporated in vacuum and purified by column chromatography 
(80% CHaCh-MeOH) to give compound 7.methoxy-8-(4-[4-[6-(4-methylhexabydro-l- 
pyraziny)-l//-ben Z o[d] imidazol-2-yl] phenoxy} butoxy)-(l laS)-l,2,3 r l 1 a-tetrahydro- 
5#-pyrrolo[2, 1-c] [1 ,4] benzodiazepin-5-one. 
Example 9 

Compound 4-[6-(4-methylhexahydro-l-pyrazonyl)-17/.zenzo [d] imidazol-2-yl] 
phenol X (342 g, 1 mmo,) and (2S)-N.4-(5-bromobutyloxy)-5-methoxy.2- 
nitrobenzoyl] pyrrolidin-2-carbbxaldehyde diethyl thioacetal of formula II (549 mg, 5 
mmol) was taken in dry DMF (lOmL). K 2 C0 3 (690mg, 5 mmol) was added and the 
mixture was stirred for 12-24* The reaction mixture was poured in to ice-water then 
solid was formed and it was filtered and aqueous media was extracted with EtOAc and 
CHC1 3 (50 mL), then the extracted solution was evaporated in vacuum to obtain the 
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soud compound. Two solids were combined and the crude material was 
chromatographed over silica gel using chloroform / methanol (8:2) solvent to give 
compound (2S) -N-{5^- [ 6^methylhexah y dro.l. py razin y l)-l//. b en 2 o M inudazol- 
2-yl] phenoxy) pentyloxy-S-method^-nitrobenzoyl) pyrrolid.ne-2-carboxaJdehyde 
> diethyl thioacetal XI as a sticky solid. 

The compound (2S) -N-{5(4-[6-(4-methylhexahydro-l. py razi n yl). 1 ^ ben20 
[d] .midazoi-2-yl] phenoxy) pentyloxy -5-methoxy-2-nitrobenzoyll) pyrrolidine-2- 
carboxaidehyde diethyl thioacetal XI (0.809 g, , m mol) was dissolved in methanol (15 
ml) and added SnCl 2 .2H 2 0 (1.12 g, 5 mmol) was refluxed fro 2-5 h or until the TLC 
md.cated that reaction was completed. The reaction mixture was then adjusted to P H 8 
carefully with saturated NaHC0 3 solution, diluted with ethyl acetate, filtered through 
cehte and extracted. The combined organic phase was dried over Na 2 S0 4 and 
evaporated under vacuum to: afford the crude compound (2S) -N-{5-(4-[6.(4. 
etyylhexahydro-l-py^^ phenoxy) 

methoKy-2-ammobenzoyl} pyrrolidine -2-caxboxaldehyde diethyl thioacetal XII 

A solution of compound (2S) -N-CS^-f^-ethylhexahydro-Lpyrazinyl)-!^ 
benzofd3im.dazol.2-yl) phenoxy)pentyloxy.5-methoxy-2-aminobenzoyl } pyrrolidine- 
2-carboxaldehyde diethyl thioacetal XII (779 mg, , mmol), HgCl 2 (613 mg, 2 26 
mmol) and CaC 0 3 (246 mg, 2.46 mmol) in MeCN-water (4.1) was stirred slowly at 
room temperature until TLC indicates completed loss of starting material. The reaction 
mixture was diluted with EtOAc (30mL) and filtered through a celite bed. The clear 
brown organic supernatant was extracted with saturated 5% NaHC0 3 (20mL) brine 
(20mL) and the combined organic phase was dried (Na 2 S0 4 ). The organic layer was 
evaporated ,n vacuum and purified by column chromatography (80% CH 2 Cl 2 -MeOH) 
to g,ve compound ^methoxy^^S-H-te^^ethylhexahydro-l-pyraziny)- l/f-benzo[d] 
mudazoI-2-yl] pheno>ty) pent y lox yK l laS)- 1,2,3,-1 la-tetrahydro-5/f.pyrrolo[2,l-c] 
[1,4] benzodiazepin-5-one. 

Biological activity: in vitro biological activity studies were carried out at 
National Cancer Institute (USA). 

Cytotoxicity: Compound IX was evaluated for the primary anti-cancer activity (Table- 
1) and in vitro against sixty human tumour cells derived from nine cancer types 
(leu kem ia, non-small-cel, lung, colon, CNS, melanoma, ovarian, prostate, and breast 
cancer). For each compound, dose response curves for each cell line were measured at a 
nummum of five concentrations at 10 fold dilutions. A protocol of 48 h continuous 
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drug exposure was use d and i sulforhodamine B (SRB) ^ ^ ^ ^ ^ 
estate cell viability or growth The conc.mr.Uon causing 50% «„ growth ilmibhjon 
O 50), .oral eel, grow* con.ro! was delated. The mean graph midpoint values of 
oglO TOI and log.O IC50 as well a S log 10 GI50 for VI „e listed ,„ Table 2 As 
demonstrated by mean graph pattern, compound IV exhibits an interesting profil e of 
acuvny and selectivity for various cel. lines. The mean graph mid point of log.O TGI 
and og.O LCSO showed similar pattern to the loglO GI 50 mean graph mid points 
Table I: ,„ vmo one dose prim „ y ^ rf ^ ^ ^ 

representative compound. 



PBD hybrid 



(Lung) (Breast) 
NCI-H460 MCF? 



Growth Percentages. 

(CNS) 



SF-268 



IX 



A One dose of IX at 10" 4 molar concentration. 

The novel pyrroiobenzodiazepme hybnd of formula IX has shown to possess 10 
nano molar potency (at the LC50 level) against one non-small cell lung caner (NCI- 

TvlL 0 ™ ^ ^ (SF ' 539) ' ^ mela00ma CanCer (SK-MEL-2-SK-MEL- 
5 VACC-62), two renal cancer (A-498, RXF 393), and one breast cancer (MDA-MB- 
435). The LC 50 values of nine cancer (average of six to nine cancer cell line) of 
compound IX listed in Table 3. 

Table 2. log.O GI50 logJO TGI and LC50 mean graphs midpoints (MG MID) of in 
v.<ro cyrotcocity data for the compound IX as represented compound against human 
tumour cell lines. 

Compound LoglO GI50 LoglO TGI LoglOLCSO 

V -7 97 

,y7 -6.79' -4.57 
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Table 3. Log LC50 (concentration in mol/L causing 50% lethality) Values for 
Compounds IX as representative compound. 



Cancer 


Compound 


Leukemia 


>4.0 


Non-small-cell lung 


-4.89 


Colon 


>-4.03 


CNS 


-4.12 


Melanoma . 


-5.84 


Ovarian 


>-4.23 


Renal 


-4.33 


Prostate 


-4.48 


Breast 


>-4.65 


Each cancer type represents the average of six to nine different cancer cell lines. 
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